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m i i <d>t- hiiit, r<z>£§ i of- hmmm±K.je& 

ztifrmi<D*f- hrnmn. t&mi h«e*R<z>w9J{cjgj*3*ifc 

m2(Ditmm^zw^& i (Dmmmmmt ^mxtc.mwi^'m i ©mo ss v^y 
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nr=.m2o>¥- bmmt, 'pte<£*>m2(D>f- hmmm<Dmmzm^nr^ 
2 <z>jti§«^ zn-om 2 ©{MiP^Ji^ & s «igc©m 2©Mosih7>^ 

*fcfcJlfllUT&y, 

S 2/S 1>S4/S 3 

[0 0 0 1] 
[0 0 0 2] 

5S^, ¥##&fl5#KHcfcv^ki:, ^H^xs^icis ^^>^x#tf>:*^ 
-y >^{c£y> $:i 0 0?? h^>^x##$fccm 2 ^1© : i *y •7±izmM&n 
s^T-ic^y. *§ffn>h?n.-#, ^-v^-;i/n>tfa.-^, mmm&, Sift* 

[0 0 0 3] 
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>>f?Z> 0 4*-M!HfeRff : Tox/k, : L/ k, ^ 

■¥*;i/ipl : W/k, SiSS©^M«g:NAXk, • K IM 

' ^S!3 : Xj /k, m^«JBE: Vdd/kT*&£„ 
[0 0 0 4] 

(W/k) X (L/k) =WL/k 2 

C=e/ (Tox/k) X (W/k) / (L/k) 
= { (e/Tox) XWXL} /k 

I = m/ (Tox/k) X (W/k) / (L/k) X (Vdd/k-Vt) XVdd/k 
— { ( At e/Tox) X (W/L) XVddXVdd} /k 

t=Q/i= { (c/k) x (Vdd/k) } / (I/k) =t/k 



[0 0 0 5] 

[0 0 0 6] 
[0 0 0 7] 

Wfc<D>f- h^ffc^^te, FN-h>*;V (Fowler-Nordeim-Tunneling) 
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itmZMmt-t&H. Tox=3 nm~4 nmi3>J^f>itih>*;i/ (Direct-Tun 

neiing) «}fc#»i$&#>£ 0 WM V >*;i/«8£&> «#&cit#[ bTigfltrr 5 lifr 
yr*&<. ^-h^fb^cz)^^i:tcMLTJl^g8ll5CWicitin-rsfc«), fn - h 



[0 0 0 8] 

«a&fcJfc«n?£fc<fc*.K ^4t-r--f y * IS5& L&<&£, ^©gfcifrfft 
[0 0 0 9] 

^>^;*#£>-iJ->f Xfc^L,T^& 0 4*- h^ffcJ8U?Tox= 1. 5 n m, 
SL=50nm(0. 05/im), V-X • F l/>f >8fl<Z>@^^£ X j = 1 0 n 

[0 0 10] 

09*. Ji, ^- h^tJ^J*Tox= 3. 5nm>6l. 6 n mlCt" £ >f- V V 
-#mmZV<M=0. 5VH> 4X10" 17 A//tm 2 ^MxIO'Vahi 
2 £mmX*miZ8$j&mi<:lsrLl£? 0 r^ltil M*J£W/L = 0. 4^m/ 
0. 0 5 Tox=l. 5 nmt>f X<D b ^ y Z?X * <Dtf- MCB?;t 

0.4ytt mX0.05/i mX 8.854X 10~ 14 F/cmX4/1.5nm = 0 . 5fF 

0.4/iBX0.05/tmX4Xl 0 _9 A/ tim 2 = 8 X 1 0" 11 A 

Q/I = 0. 5 f F/ ( 8 X 1 0" 11 A) = 6 n s 
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5 y v zmmzizmmxntn^o 2e>ic icm 2 # 

©LSIf >y U - 

4X1 0" 9 A/itim 2 X10 4 #mX 1 O 4 /im=0. 4A 

[0011] 

L=0. O5/tm0h7>^5t«bfci^ ->3- 

<^otliV\ DIBL (Drain Induced Barrier Lowering) SrSTitfey, S 
L=0. 4 {Xj XTox (Ws +Wd ) 2 } 1/3 

pat tdummiztev rrx% xj ay-*- Fi/>r >a$©«^»s, t 
Toxfej(i/hTf§*iv^ y-* • K w>^<z>M^£xj ^&>r-A-x>r- 

[0 0 12] 

u^L/ft««e>, xj tia«?%ioonmii^a<, zbiz&^m&zm 

<0>H»t«:#3ra«#*ofc. 
[0 0 13] 

£©ibtbk**l,t*5£, bo 5 ic^-r<fce»ic hmmmiz-mmmibmzffl 

JS"r<5«##fc3*lTV*S., Si0 2 *CD^- MMfcfflE©JfcSI«*S (e r) 
4 T?*5©C#lt, Si 3 N 4 , NOT?ttJfc5&**#7~8e&, Ta 2 Og 
Tfli 2 0 ~ 3 0 5gfg, Ti0 2 "ettJt8i**^8 0g||, SrTiO 

3 T'ltitmn^tf 100 — 200, Ba x Sr 1 _ x Ti0 3 Tf ttJfcSMMStf 2 5 

o~3oo£*^<, itmmw^^un^^f- hmmmtvxm^mt. m 
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I = (i e 0 e r /ToxX (W/ L) XVddXVdd 

If. mitmmmM-Tef= 1. 5nml:||3StS0[:, Ti0 2 T'ttlff 
T = (80/4) XI. 5nm=30nm 

[0 0 14] 

u - tmrntf^ < sstis t v^ e> r t*&s 0 

[0 0 15] 
[0 0 16] 

[»W l> J: e> £ iT £ Ml 

[0 0 17] 
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[0 0 18] 

[0 0 19] 
[0 0 2 0] 

[0 0 2 1] 

;i/ £>± k: is&x tt a y -p y mmm * ft b t T&m £ *i km i a>it§§m§p 
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[0 0 2 2] 
[0 0 2 3] 

(l) ®«S 1 izMVXmms 2it. 1. 5«JBU:*£v*;ii:. 

[0 0 2 4] 
[0 0 2 5] 
[0 0 2 6] 

(4) v-*- Fi/-* ^fcreMfc-F- Me*K©Wrffi^tt» -hTi£fa£tf>0 

[0 0 2 7] 

(5) $$l<Dtf- hmmmt. Ta 2 0 5 , S r 2 T a 2 0 ? , Ti0 2 , Sr 
TiOg, BaTiOg, CaTiOj, B a y , Sr^ TiOg, PbTi 
O3, PbZr x Ti 1 _ x O s , SrBi 2 Ta 2 O g , f K(j:SrBi 2 ( 
T a x N b 1-x ) 2 O g , B i 2 (Ta x Nb H ) Og ^<DMf&XlZ7i>mZ'£ 

[0 0 2 8] 

(6) m^mmit, s ± o 2 , s i 3 n 4 , no, Fssans i o 2 , ch 3 m 

UKSi0 2 , TEOS, jKU ^ F, IZtf-^X S i 0 2 ^(D&Bf&X&Tt; 

[0 0 2 9] 

(7) Ayyymmm*. Si0 2 , Si 3 N 4 , NO, TiOg, SrTiO 
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3 , MgO, 3gL<teCe0 2 -e&SZlilo 
[0 0 3 0] 

so istt^srt. 

[0 0 3 1] 

nitn i ©itfi«^$:#o^ i wf— hmmmt. zam i cd^- hja*ui±tc 

*ifcg!2©ifcS§«sp£#omi ©MO SMh 

^ > # i: , frf|s*^©^®« jc^S ti fc» l iSSoI 2 * ;v £ , 
r<z>m 2<d^\ *;i/©pj{l!lfc^f£3 frfcf! 2 #«§?0>Sfl 2 © y -xOT 2 © F 

w ^2©^^*;Kz>jLictt^v>i±A^ v rmmm^vxmm.^tit^ 

m 2 ©itsi«§£ zn-Dm 2 <z> wflstttsflK^ e> 2®Mossh7>^ 

y*s<. m <o>f- hmnmommmm* s 1. jtgis®«£S2 
. n2<D¥-hmBm<Dmmffimzs 3. m2<D¥~hmmm<D±m^m^s4 

S2/S 1>S4/S 3tff&&-?Z>£5lzmfeLfrZ.£1tmWL£-? 
[0 0 3 2] 

[0 0 3 3] 

»SiQ 2 ^ ffiStttttIK, 3ft»«#IKS:fflv%sy-Mft*JI!i^ti, 
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[0 0 3 4] 

(w#^i~3) icfctitf, ^- nfi»R©^- hmswtcsi-rs (® 

•rs) mat s 2 ictt-^ *v*)vmizm-t& (its) sis i <&Sc 

5„ lot, y-^««tc«JEE£8JSlJbfc»£, ^-h*ffiflff©«?lf 
[0 0 3 5] 

Mfiilf©^-h«ilt% ETC TAP* 1 Mft»Ki:^^*^, 

h »»Bt-)fe T* ^ * ^ (c^jg $ ft £ ^ * /l/«ffif tt fl! l*fi!3fe ic Jfc"«* £ j&HB 
lefts. r©»J|Ucj:»;, ^-Mft^K^SraK-TSiil^K, tf-bV-tm 

[0 0 3 6] 
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[0 0 3 7] 

[0 0 3 8] 

op^xn^Mmmfomm^&mmfattw&'f-bmmm. iPt»Ta 2 o 5 , s 

r 2 Ta 2 0 ? , Ti0 2 , S r T i O s , B a T i Og , CaTiOg, Ba 
x Sr H TiOj, PbTiOg, P b Z r x T i j_ x Og , SrBigTa 
2 O g , SrBi 2 (T a x N b x _ x ) 2 O g , liB i 2 (Ta JC Nb 1 _ 

[0 0 3 9] 

y*Hx&v*fc«>fcfcj:, itm&ntmmm<D{&^ s i o 2 , s i 3 n 4 , no 

, FSfciUS i 0 2 , CH 3 MAS i 0 2 , TEO S, aKU S F, 3gb<&3tf- 

^sio 2 ^(Dmmxit^m^timmmx^- hmmmommzm? z.z.& 

i0 2 , Si 3 N 4 , NO, Ti0 2 , SrTiOg , MgO, ^b<liCeO 
2 W-5r7 7R^T 1 t)SV^ 
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[0 0 4 0] 

i#iikE £ k^fcffinbT, h^>^x#<z)^*;i/^®«#^&k>fgfc« 

[0 0 4 1 ] 

/ (tb*v*&&) =/s oi) jcsatf-rszifcKij:*;, ^**;HWT?*j|!t* 

mt. ^*;i/{|[-e&k Elc&y, KJ5&T/'kfcb;iMg-6 , i:rafcJcfcS#, 4* 
- h«#{BIJC|oi^e>^^«#«<£TLT, tf- hWMtfT'&^CE k/j8 (k/ 
i8<l) £&y, «*©^-h»|ftK=T©»#K:jt'<T«ISt3S«/jNS<3S!*. 
[0 0 4 2] 

[0 0 4 3] 

##898 (»#3g4, 5) T*&, ^-hlftlftKTK^-hy-^mSSK: 

j: yis^vppmtetfftinstu Mft*KjiEtt3©vpptcwit.^*, bp*, 

IttlB«!DRAM-nS?y ?M«L S I *^3^T^J&V> 0 

1 2 ffiSE#¥ 11-3022738 



10 — 185304 

[0 0 4 4] 

h m c e w v ddepflutf) h ^ > # (DmRtfrn* jc & & ^ * & 

[0 0 4 5] 
[0 0 4 6] 

(f& i 

#,WlZB-*m'mmT~2b2> 0 (a) li^OD h^>^X##jg-£&y, (b) tt* 
[0 0 4 7] 

(a) (b) ^(c, SilS l i±tc«St«*j|)|^®»«#is;3^6 

&5i«i§s#: (Hi- E ) un<D^f~ hmmmi 4 *<D±izf-hm 

tt, Hfctt^S&V^S i 0 2 ^<Z)*E§£«§p§ ( L o — e ) iNMMl 6^J«3ti 

i4©#iosiifi® ic&«##§§j@$*u y-x • kk> 

P^fcS^^^tlT, h 9 > ^ i: b T t&f^fS Zl £ {C & -5 o 
[0 0 4 8] 

01 (a) iCat-r^5f5«5t<Z> £oiZ. ^-h|fii|gl4{i, * y-X 
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tcMjg 3 ti & £ 7- * * ;i/«J (cflgjg s ti £ L v * d £ £ ft tie 

[0 0 4 9] 

[0 0 5 0] 

ZtHZMLTmi (b) Ca*^SJfi^ffi*«^;l3V*T«\ MftlWR 1 4 © 

iii 6©*ctt^*>r, fr-Df- hmmmi 4©s iiHB^isre-woTjifc 

[0 0 5 1] 
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So 

[0 0 5 2] 

r©j:^ic*ia(s^j»Ttt, na^jhy- hmmmi 4 b wis 

^- hBB«ltfi*i<Z>iB*^"sriBK:3&*. 
m?Z>mftX*n + jKU S i, p + jKU S i^©¥##£MV^«l§r&C$§£i-S, 
[0 0 5 3] 

[0 0 5 4] 

= 5 nmlC*f 0TT»f^r*^*« { 2 5 0 nm©^(i!)h7>^^m $E$t 

^mmmmit, m&wics i o 2 je*^©Jt***^ 2 ojsuk e>v>©w«« 

1 5 ffiHE# ¥ 11-3022738 
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[0 0 5 5] 

H«sp8 0®TiO 2 T?||3BLfc»^ ^~ h^mj? 
T=3nmX80^-4 = 60nm 

T=3nmX20v4 = l 5 n m 
^HMJttfO. 3£&y. ^-©^^i?)Tfflli-e$>Sc BP'S, 

[0 0 5 6] 

Jt»**s#2 o#±*£v*jSHB«fltfj-», &M«#*mi:LTW:, Ta 2 o 5 
, Sr 2 Ta 2 0 ? , Ti0 2 , SrTiO s =(STO), BaTiOj, C 
aTiOg, Ba x Sr 1 _ x TiO s (=BST), PbTiOg, PbZr x 
T i ^ O s (=PZT) , SrBi 2 Ta 2 O g (=SBT), SrBi 2 ( 
T a x N bj_ x ) 2 O g , 3£L< fcfcB i 2 (Ta x Nb H ) O g ^<Dffif£X& 

Ttmz&ti-mnmfam. m.wz&mmftmtf&v. z.ti^vm^vt=.^f-bmm 

[0 0 5 7] 

tfMt b<, it^mitmnm<Di&^ s i o 2 , Si 3 N 4 , no, FgsitiSiO 

2 , CH 3 iIASi0 2 , TEOS, sKU ^ K, f b< S i 0 2 f 
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mmmts ias«h ©rates i o 2 , si 3 N 4 , no, tio 2 , sttio 

3 , MgO, ^L<ttCe0 2 $c<Z)Ay 7 y ffi££&A,-et;&V> 0 
[0 0 5 8] 

) / (T»^-v*^/«) =/s 01 ) jcKfff-rsifcfcfcy. *"v*;mirT?m# 

[0 0 5 9] 

3©b#©«#&, ^-v^;i/ffi!i"eiik Etcj&y, mm$:T/kizi,fcm&£mv 

(k//3<i) fcfcy. fi!*©^-hi»»ffltJS=T©#^tcjt^T«#*«/jN 

its. z<Dfty ifyirBmiz^r^mmmmiz^tii^ z.<DBfta>mmz'b 

[0 0 6 0] 
(»2 0|8M») 

1 <DmffiteM<D&o\z.>f- bmmwktt±.m.i$fc®.& v -Bk^i3i& b^ y x*mm 
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[0 0 6 1] 
[0 0 6 2] 

r<Z)®^r, -tap*--* LT, T3P^*;i/:R£ L B, ^- M6»M;©» 

LTi: TM:R L B *etf IT O f=.m&(D?- -V * ;MW©«?!f«&K a £0 2 (Ji© J: -9 & 
[0 0 6 3] 

LT/L Bitt^5fch^>^X# & 1 £ Lfcl$(Z)^*;i;«^gC£>Mi&, 

#fr& 0 dZl-e, LB = 50nm^lt, »-ffcKJ*«llin? 3 n m t 1 . 5n 
m(Dm^-V(D. Itmnms 0<DT i 0 2 £JtSS**S3 0 0(DB S T)g|T*<Z>^tf> 
, h 9 > S?* * h 9 > # £S7£(Z> h 9 > 5?* * £ Jt* UT v>£„ 

[0 0 6 4] 
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**;i/S&*«MW, 2<Dfo±mi$fL& : ktl2>Z. LT/LB> 

[0 0 6 5] 

03 1*, m&m<Z>%)$k%:^£>-tVg = - 3 ViEEPiDlt© nMO S h 5 > ^'7. 
*<D?A>{Xi/$*.U-$7?i;$^]s-Z/3yLt^m&mm$:^-*o 03 (a 
) fcfcfJfcRh^ 0 3 (b) (c) fct#3&IJ|<Z>£jgh9>S?;**i:»?Bh 

) ifi&ofiv. mzm$c®imt>m*>x^z 0 

[0 0 6 6] 

5&^foj> bp mm© # raw:, hs@T^e>^-v*;KitciBi^e)ic^oT^^ 

[0 0 6 7] 

jt»«^s= 8 oaf- bmmm^izit^x. itmn^^cD^f-brnm 
i&(Dmm<DffiBmtp(D 4 mRtf*gi<^tf. mi&mm (exe) tisi:, ^f-h^e 
»iw*£v^ bm&m&mm&mmft. mgiwmnmiz 
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*M7*aAu-*/gi/«iK:*y, ^ma^-v (=mm mom 

" 4 (Cgb) tfff-JIfe^S. CI<Z>ffi£03<2:£tUC^ o t£5fclCifc^T, £?gT?B: 
[0 0 6 8] 

E94 (b) (c) &*ftm<Z>i5J&b 1 7Z/Vx* tmmh?> 

Jfetf»#S r o T V n £ Z. t tf&fr 5 o 
[0 0 6 9] 

LT/LB = 30)i^h7>^X^OM?:^LtV>S o 3 nm© 

itmnm= 8 0<DT i 0 2 S:fflV^fcy-hJft|»JB|©#|*e*»;, 0 3£04tf)^r 

[0 0 7 0] 

0 5 (a) »Vd = 0. 0 1 V=iS»^BfOV«s- I dsflffi, 0 5 (b) fcfc 
V d = 0. 5 VH@^Kf#^©Vgs- Ids#fe, 05 (c) i±Vd = 0. 01V 
HO. 5VBf0A9ht7fJtt^t. 05 (a) (b) «fc ^ IC, W 

S?* 1. 4 1«~1. 6 4#?£[hJ±LT, #{CjR^^h^>^X 

[0 0 7 1] 

05 (c) ±e>tc. ±m$bmzjMz-, ?-bmmm*iz£v 

>f- bmm<D*V*Jim&®m&tfmL. S77H«© 143mV/de 
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cfrt}&$&m<D 114 mV/d e c ,10 8 mV/d e c (MM) 

(ilC-fg^U 3lV h*7&&<D\ai±tfflbftZ> 0 ££IC, Vd = 0. 01V^f> 
0. 5VlZ±Vffr&(DLg^mmm(Di&TA&*miZi&ffiZft. *ipa&DIBL 

[0 0 7 2] 

L<0. 4 {Xj XTox (Ws +Wd ) 2 } 1/3 

<T*£S„ 030»e,LT/LB = 30H, Tox#l/l. 8 3{C{gM2*l 
fcm&H^MT* ±<Disa- h 

Lmin (atLT/LB=3) = 0.4 {Xj X (Tox/1.83) (Ws +Wd) 2 } /3 

= Lmin X 0.8 

$ ^lC2«f^^^^*;i/«S:<SMT^So itlttH5 (b) ©J«7£tf>B#, 1 
. 4 8/0. 8 = 1. 8 Sfe<D h^>i?X*MmmJ3fcl±tfmmr*g2>Z.£$:M 

its. 

[0 0 7 3] 

mi^<z> h^>^^^©ig»r«^ojt^s:^-rsT'fes 0 Jtm 

^= 3 0 0©B STR&MV*fc»^ ttfclKJ9ift&3 nm©^- h»fi«Jft»^ 
I)St2 2 0 nmi:«!»J, L = 5 0 n mt£fST*&M#Jfc = 2 2 0 / 5 0 = 4 . 4£ 

[0 0 7 4] 

H6(©Wtt<Se3feh9:/S;*#, *HMI©LT/LB = 5ffiM, LT/L 
B = 5£>JK7£h^>^X#tf)|§-&-£^U ©6 (a) BVd = 0. 0 1 VHgf 
ffiffWGDVgs- i ds#ft % (b) »Vd = 0. 5 VSHIfgMW© Vgs- I 

ds#ffi, ®6 (c) &Vd = 0. OlViO. 5V^*y h*7#tt&^bt 

2 1 ffiSE^f 5 ! 2 11-3022738 
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vn§ 0 ei 6 (a) (b) ^^^^sj:e)ic, we>friz*mM&mT°iz. f-hrn 

[0 0 7 5] 

©16 9 mV/d e c b&mffii&MO 1 3 OmV/d e c , 12 6m 

V/dec (Si?g) fc*«gfcH6i*U #y h*7#&©faJt#M£*i£o 2£tc 
, vd = o. oivs^bo. 5 VK±tffci$©LgvHMffi©teT**>**iK:i£ 

[0 0 7 6] 

■5. Vg = - 1 V, 3 V^<Z)^^*;btf*©>^- h«S-^^^;i/^©«#> £ 
^^i^^<z>>^- h«1S-^*;i'r^©«#£^bTv^ 0 (a-l) ttVg = - 
3 V, >f- htf»:fe**£>©SElSIx = 0 nnu (a-2) &Vg = -3V, x = 2 0 n m 
, (b-1) BVg=lV, x = 0nnu (b-2) liVg=lV, x=2 0nm©#'& 

[0 0 7 7] 
[0 0 7 8] 



miiEift^ 11-3022738 
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h /t7 y =3r^©|g^A^ y ^ ic*f h h ^ > # e> 3 h £ 
[0 0 7 9] 

[0 0 8 0] 

09 (a) li, h^>^X#©y-:* • FlM >r«-Efofc$T®0£>^o S 

iiti i_h<z>y-x 12, Ku>f>i3i:y-^- KK>©m 

iCi^f^ltCZ) S T I (Shallow Trench Isolation) 2 1 ifiJ&J&Htl* • K 

VjyWdLfeWL<bt=.®>\Z&mm2.1 (Me t a 1 2) #ft!r*Jtttt£*U ^ 

±fc?^s i o 2 ^©A^yrl^2 2 £^-©J:ic:ifcg§«2p;tf2 0&>±<D?f- hm 

[0 0 8 1] 

4*- Mft»J«l 4 ©M^tt, BICEPS fcV*#, iW2 0gTOSiN|! 
Ottffil&BllR 1 6. Se>lC^-©^{H!l«S i 0 2 ^<D^mT'S*>tlT^^ 0 >f- 
4 JiJCfciu A'J y*#;i,2 3 £/rLT>f- hMl 5 (Me tall 

) at?- bmmmi 4 izm Lx-t)i-7T^4yxmi&znx^2> e y-* • ki/ 

>f ><DMe t a 1 2ft ^112 5 (M e t a 1 3 ) LTfffitf>®g^CgN^$ 
[0 0 8 2] 

0 9 (b) tt, *^lfe^ffi<0^1rH4:^^*^/«|^|^©Wf1SHS:^"r. iff3g* 

mof- bmmmi 4 (Hi-e) 0*0x1) &c^-tj:e>tc> $s£i&©-fg>i* 

2 3 ffiSE#¥ 11-3022738 



10-185304 

) ICt^I-^-MC, ±©Jt£VNg|S^li^- 1 5 HmV\Zl£\ l ^tt)\s7T : 7j y 

IzmmiyX^^. 09 (c) hlglli 4cD_htf)g|$;££Ttf>8P# : l:i3a 

[0 0 8 3] 
[0 0 84] 

V>TLB = 5 0nm, mitm^W-WM^M- 3 n m, LT/LB = 3fflh7>^'7. 

i. 6 4^ic^y, $bics/ 3 - hf?*;\s®%:mm%-LZM<-?2>£.Mmmjj 

ttl. 8 5-fg{C&S„ 010 (a) tt^^*;HpgW= 1 

#£*tU 010 (b) tt^^^;i/ipgW= 1 . 8<Dm&<D'&%:h^>Px$$:i3k 
U 010 (c) tt. Mm-, W^0LT^t<lti^C9h7>^ 

[0 0 8 5] 

*mffil&M<D h^>t?X*lZ. ?-V*)l®$-?ZVT*te<^ y-^12, Kl/>f 
> 1 3, ^- Yny*>7 MI^2 8 £j£<-e£. 010 (c) ICj^L 

fcct^tc. 4*- N£gmtg*&Jhtf3fc&lcLT£^©3>fg&cLT%, 

hffimitmijai'&i<K rticMbr, 010 (c) £mm&n%:$:±if 

sfc&tc, 010 (b) tc^-r £?iz?-v*jim%: l . 8£i-££, 
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[0 0 8 6] 

m 5 ommmm) 

mil (a) ~ ( P ) it, *mm<Dm5ommMwnzmt>z>Mo s 

[0 0 8 7] 

011 (a) ±i3.tfmm&V-Bk^&MT*>f- hiill 4 Sr^Lfe^ 

i ©njg^ffi (®i (b) ) £^ffi-e&*j, »**»&i©^i6?!aiRfc 

l^ilT*&£ 0 01 1 (b) te. _tiB5£a<2M7£hv>^*#T*&U, m2<Dmm 

mm m2±&m) £^mT*&v. mm : hm2<Dmmmmtmmx'$>s> 0 mi i 

(c) l«m«^y-him^l4^-h«^l 5 0£*«%Sofc*^ 
M^tmHltf&So 01 1 (d) it (c) £>«^U $*-h*ttl 

[0 0 8 8] 

Ell (e) l±^fl^0igll#:^- h$Sil 1 4 ffiM, @P%ffim<Dfc^±3 

f- hmmmmizM't^. mm&m^T®?- bmmmm<7)it^riftntrif^ 
?- h&mttmiM-t&mm-tf&Zo hh (f) a, (c) n (e) *m 
&&t>-&t~$b$ktf$>z> 0 mil (g) ifmmmtiff-hmmmi 4(D±$i>wmiz 

1 (h) it. IfiM- hlfiill 4 l:C J:9 5^T'MUfc^S:^t 0 
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[0 0 8 9] 

M%vm<hfr£i&<DM£?$:m-t 0 an (j) », (i) ©asTg-e, mmm& 
GZm-to mi i (k> 09 (a) £m&*mi&*&T. mi i cd 

[0 0 9 0] 

011 (m) •&J&b?>&X*&vmf&h^>S?X*&$b3&ifi8>&Z.£& 

^fi (lP*>Wit«ffr>f- hffiftjg l 4 ©±gp&g) &si «£i£^ttfc»-&&3% 

tf-bmmmi 4&±B<DiL&*m!&?z><Dizmiimi,^f)K (m) ©ct^^ 
sfc*»j«ffiicii5Tfts. 011 (n) a, s iftmtmnmibf- bmmm 

[0 0 9 1] 

011 (o) IiiM-MiiIi4i:y-Mii 5©B8K:/tUT^ 
f;i/2 3S:MLfei^^t 0 01 1 (p) fcfc, 4*- hil6im{iOT5©Ml*Ijt 1 
6 ©it«^ e 1 J; yfUlM- hffi«fflE 1 4 ©_fcS|S*tf*©JfcR*s|S £2^t 

< , $ & izmmmft?- b mmm 1 4 ©±a$*m© jtm* e 2 j: »; , 

bmmm 1 4 ©Ta$*m©jfcst«*s £ 3 < t,fc#-££:^ir 0 b^*>m> 

[0 0 9 2] 

J£*±, 011 (a) ~ (p) JC*»©#!I&^L/fe*«. i*i&tt^T#3!ft«^y 
01—01 0 *7?©a&*tt^T^Ttt* 
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[0 0 9 3] 
(f6©»l) 

012 (a) ~ (i) it. ^m<D^Q(ommmm\z%t>^Mo s v^yv* 

[0 0 9 4] 

012 (a) itmi i (e) {cjd^l, i 5 hmmm 

ie»jRj?*yjK±jcL/Tfe^«, v-?m$a<Dr$mzwvfz> 0 012 (b) 

m*ik-tZ>%}$ktf$>Z>o 012 (c) 01 1 (g) <BL££tf>>f 
- hmmi 5 fcWSI«#y- MBMtl 4 £|^<7)*:7-fe>y M^Uft*. 012 

(d) fcfc, 011 (g) £5fT:\ h«l 1 5 OfiS h«5il 

[0 0 9 5] 

012 (e) tt, V-^ 1 2i©MSM- Miil 1 4 ffitt^tilbi?: F 

i/>r > i 3 «i ©iff m&mii 4<z)tt^mL*4: y %*^< ofe*^-? 

012 (f) y-x i 2flitt*»w©j:^3fcwa8«#^- hmmmi 
4mzfr&L*Mis. Fi/^f> i 3 {ai©w^«#:>f- bmmmi 4 

[0 0 9 6] 

N"tS£, y - X V ss<D £ £ T* & £ # k 1/ >f > W V ddfr P, V ss \z T # § t=. 

ki^-t >ra^*icppiin$tismjE^i&^-vdd^p>vddi:>y- 
y-^r^*JcfP}&n$ti-5mffi^i&©2^ic^u, 2U»ftu:rae#&<&. 012 

( e ) (f) <DmmBmi*z.<Dmm*m&. -ess^w^-h^i&^b^^ 

2 7 11-3022738 
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[0 0 9 7] 

012 (g) Ji, ±fiB3t*©]R^K:feWS»ai«<*^*- Mft*IKi 4 ©JLSBtf) 
jf- Mil 5 i:igl-s»^©«§&lfe^^©B^*^^*'^ ,t: *^< ufe 
ft^btfey, i©il«lcJ:»J»*S:t*KftfS*. 012 (h) tt, IS 

sg*#y- h»*Ri 4(z>^*;b£^-&g&#*;m£} i #ku K-^y 

[0 0 9 8] 

012 (i) tt, ltttM-hiiil4©W^^^ (LB) 

*^«fc»;%«< bfefln?**. 012 (j) rtiiitt^ic, nsmmfatf-h 

«HII14C!>r»fY*^ (LB) Ufc*<Ufc«lT?*S. 01 

2 (k) tt, *||Jg^C9h^>^X^S:SOIT'^Lfc^2:^f= 012 

(1) tiu #3&KJgJIB© ift{cf^*^MtS3>-!r>f^ 

(concave ) Jg-ejgjSLfctfr&SrjaVr. 
[0 0 9 9] 

£Lt, 012 (a) ~ (1) tC*»©£iiJ£»&a*bfc#, infettiT** 

, 012 (k) (i) ic^bfcj:e)ic, fl£*©#assesnTv^ vzyv** 

[0 10 0] 
(«7<Z>£giBgJB) 

013 (a) ~ (f) tt, *«W©^7©||Jfi^JBK:«t)«MOS 

[0101] 

013 (a) tt, MieafeiWEi 4 tLtit^y-^ - ki^o 

2 8 11-3022738 
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[0 10 2] 

Ell 3 (b) tt. SiiM-MfiilH&fflv^, *8«#^-Mfi»R 
[0 10 3] 

#DSE!B-eN AND, NOR»SL5f- h«:l|3K"t*fc«>JCtt, *^J6^JB©±ffi 

itt^Ilc^^tili^T^S U III 13 (c) (Dmmm 

tsrttt^s, 013 (c) gd;£®&, v-x- Fi/>f >*fii©WTlf. *H 

[0 10 4] 

mmmfa?- hMtmi 4 zm^ztz e>tc 01 3 (d) (e) (f) 

^J&«J«^3STf**- El 3 (d) >f- MfiiH 4 £>itf§««*#SlC 

(Dff- hnmi 5 <D~fiz, m&mms 5 (Me t a 1 1 ) ^m^m\^r=.M^-t 

. SI 3 (e) 14, fl!*<Oh9>2?^*«3tT^- 5©TK:, ft&©S£^ 
3 5 (Me tall) £6[£IH bfcM£^"t= 013 (f ) Wu MtfifMR 1 
4<Z)Jtf§«^#, fCM^Hii 1 6 Cifc^T#MtlC*£^#-£\ 4*-h*fi* 

2 9 11-30 
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[0 10 5] 

Jg^_t. 013 (a) ~ (f) £ft*>l4£T#3!& 

ji^yeaiK, mi i. 01 2 &^«&i&*^*rtrrj§v^&ii:i4£S'e&5U 

So 

[0 10 6] 
[0 10 7] 

014 (a) 014 (b) ~ (f) tt^JfcJgJBfca^- CgW4>f- 

(c) ©jR^, (f) ©A^fe^ofc^-bmsA^-^fty. m&mmzm 

b-rzu^nxzz. (c) ©]B^^rcDt^I v e^ift : bttlg^^v^r i:*^^-5 o 
[0 i o 8] 

015tt\ *»W©j»*S:SlWr«fc«>©%©T?> fS&^0^ttv>S o 
015(a) (b) (c) 14; 014(d) (e) (f) ©MT^-Mffif- 

y, «3fca*#fi£oTV^ 015 (b) I4flfas&<*# 

[0 10 9] 
(££ 8 <Z>£ jftgjR) 

[0 110] 

01~01 5CD#I"£t4, V-X- KU>f >#lSMCJtW^ &Ta$^-V* 

3 0 miiE#^ 1 1-3022738 
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;i/;RJ: »JJK IfcoT, mJ&Mt**&?nfrlZ21kttmte&<nT*&^fct>\ 016 
[0 111] 

01 6±^0G)^ffi!|^^©^-V^;i/i{li^'lRj^^T'm*^' : fJ$1i:^r 



[0 112] 

^M©<fce>fc«^M©^}&IIkm£*l&V^ fcfc. 01 6© 3#C7Gffc&, 01 
1~01 3©#^HSfe^tCjgffiT^§ 0 
[0 1 13] 

016T0&, 2^^m^.^^t=.m^h, 3«c5c*e«***s-&fe»-^ 

[0114] 
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[0 115] 

*ftm®mWZ. nMOSh^>^#, P MO S h 9 > # (DMJjfc&M 

[0 116] 
(fg i o <Z)g&5ftglB) 

TV*S. £ 0)09 ft, DRAMt;i/7^^fOliV^- h5>^* 
[0 117] 

DRAMCDir;!/ h 9 > J?* * tCii, VddJEU; V*ttrtffiS|$ffi«t£V in 
t J£U:) ©lSv^-F»«ffi (Vpp) <feBJ*! , rs&S#& 1 ;, Bft-ffclRJSiJIISC©^ 

3&WjH>SlS:faiLTV^fc. 3*U£, D R AM - D Itf >y ^tlf T% DR 

^^«©Ef»±#:© h^^^^ttlB^SWja* 5 **;, DRAM-MPU&1 

hit #*£<fiaM#&o£ 0 

[0 118] 

s#an*DRAM©t^ b^y^xtoBftvit. jtT<z>®^J£#^v^^ 



ffifiE4$¥ 11-3022738 
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miil4' S:MVV mjBEjbM!^ ( = Vdd^VNliVddJ^T©I^BlSl^ffi«feV 
int ) ^^^^^^©ffiS^Tftt, JtT©®^Jt®M^Sl^il«^i^mi 4 *m 

■ vnvnt-So fit, ^- bmmmtfm<mMffititf&fc-?2>£z.?>it'f- bmm 

[0 119] 

0tfJtf> 1 lmizmifc. 12liV-^> 13tJFl/-f>, 1 5!i^-M 
«(*7-Ki»), 2iiiSTL 4 l tte*y M8, 4 2}i^^r;^^«ii:^s 
XM/-S/V-h\ 4 3 lZ3rVrti/*mBm. 4 4li^b-MI, 4 5&V- 

[0 12 0] 

#HI£7£®Ucj; h^>^X#£2|g#>; h £±tf S ^ £:&K, DRA 
[0121] 

tffi<z>li^%:fc$fcW#jIJBT^ £frm#&£r ££^-r 0 z:<7)^, 4>&<£% 

, VppM© h^>^X#(D^*;i/M«#£I^C£W-Vdd (j^&Vint ) 
in© h^>>?;*#<Z>^*/]/W«#£i:tf£r £.i$T*£2> 0 Z&mi*. VddftJfla 

. t7- K»«£E»^iai&^ tony, ^vM±MjamJ^T% w«EE%PPjn-r&» 

[0 12 2] 

(Id l l ®£jjft&lB) 

a) tm^m (b) T?&»J, £#3)138 b^yV** *m&&t> 
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[0 12 3] 

0 1 8 ©#|©ffilC. DRAM© I/O HIS^, H©M P U ICfSSS *l* L S I 
l^Ml&^^^^n-5iJ^T'«2{i:#g^<Z) &fflv>tv«J:v> 0 019© 

«^U^^Ji«I^4xJ&VNp^g|$lHll8&^^:5g^<3D &/§v^v*5. r©M© 

[0 12 4] 
(« 1 2 <Z>g£fift&JB) 
BI2 0 #3§f5!©fll 2©2&fcJgJBfc«;b£MO S h9>$?**©»3iXg 

[0 12 5] 

020 (a) K^-t^oiZ, S i3£*l l|*K*^gj*1g««:HtfJ:3 
lcm^H©fe«)©ST 12 1 SrTgJfcU 3R^J*««±K#^-SMfctt5 1 
^LTjKU S i h 5 2 iJ^jfttS. ZL©#^->f- b 5 2 

fcfc, 1-5 3 &YX^lCl^i7f illC J: UMtS. 

[0 12 6] 

&V^, 02 0 (b) K^-Tcfce^C, ^U-^f- h 5 2<DMmiZS i N^*> 
&&ffl£ttlME5 5 SrJgfftU ^^-^f- b 5 2 2:^iC||IftiR5 5 
tCV-X- KU>f> 12, 13<!Di«[IS:*«t*. «V%T, V-X • Kl/>f> 
12, 1 3{cn>^^ht5^If5 6l:^t5„ 
[0 12 7] 

#CV^, 02 0 (c) lC?*1-J;-5iC, ±iBfc<6»«^»iRKl 6 feitflrrs. 
^VNT, 02 0 (d) lC^-rj:e>lC, l&JKIgl 6Kl_haP* L 'V*/I>*©3*£:#S- 
>f- h 5 2#*ffi-r$*3K:|ltt*. 02 0 (e) iC^fi:?^ 

-y- h 5 2 Bfc<„ 
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[0 12 8] 

ik^x, 020 (f) ic^t-<fce>ic, ^tsicTio 2 ^cD-mmmmf- hmm 
■ mi 4 zcvD*g<D%mT*mm2-&z>a m^x. 020 u) izm-t^^iz. c 

So 

[0129] 

&V^\ 02 0 (h) JCjoVTJ^K:, tf-hmmmi 4±lZtfV S 

[0 13 0] 
(HI 3 <Z>|£6ftgffi) 

02 1 {£, 3CDHJg^lC#*)SMOS h^>^X^©$gjtX@ 

[0131] 

02 1 (a) ~ (e) it*0IItt02 0 (a) ~ (e) £ t'©Xii: m 
fey. Si llfi{CSTI21 U amg/*flg«J:K: ** ^ -SMtK 5 

15:/Mt^5-^-h5 2MU S & (CflfSHifi«|)| 5 5 , • 
> 1 2 , 13, RZfi&mm 5 6 S^«t*.- f^T, <£§fSWIijg| 1 6 

[0 13 2] 

#cv>T% 021 (f) ic^t-<te>ic, ^BfficT i o 2 ^tf)^f§«^f- h|fi« 

H4$:cvD^MT*i«n s m^x. f- vmmm 1 4 ±\z>f- bmm 

[0 13 3] 

tk^x. 021 ( g ) tc^-r«fce»ic y-Mti 5^vx^(cUitM- 



-3022738 
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[0 13 4] 

cm 1 4 (Dmmmm) 

02 2tt, #2§BJ!<Z>Sil 1 4©^i}C§t.SMOS h9>*;^4t©$83iXS 
[0 13 5] 

02 2 (a) 3&>e> (c) ^T(DX^tt|gf2 0 (a) ~ (c) ZT'&JimtmV 

t*3mj, siiti ift[csTi2UMu m^mM^±c^^ -mitm 

5 1 Sr^lt^f^-y- h 5 2 £?£J&U 3 & ICfflSiMIMt 5 5 , V-X • K 1/ 

>r>i2, 13, js:^M«5 6$:^b, ffivtT&mmMg i 6 *mm* 

[0 13 6] 

#CVM?, 02 2 (d) lc^-TJ:e»tc, ffi»«a(8J|ift»«;i 6lc±9$^^*^*o 
•KZCDE (Chemical Dry Etching) *§<D^&X. > *Lfr*W-o 
fc±^V*JV-g : mZm!&'?Z> 0 ^<Z>^, 02 2 (e) IZBT&OIZ, 
- b 5 2 £lfc»;|&< 0 
[0 13 7] 

$CV*T», 02 2 (f) K^rf J:?^ Ti0 2 f ©litl$>!f - hlfeill 4 

zcvD^<Dirmvmm?z> a m^x. 022 ( g > izm-r^oiz, cmp^^ 

[0 13 8] 

&^t% 022 (h) iz^k-r^^iz. tf-bmmi szmmzit. mmv*^ 

[0 13 9] 

(» 1 5 (Dmmmm) 

02 3t±, *am<Dmi soumi^smos ^9>s;^*©»!itxs 
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[0 14 0] 

02 3 (a) #Mi> (e) £ -£tf>Xg&0 2 2 (a) ~ (e) £T*<bJim.£mV 
• T'&U, S ilSl 1 ftJCST I 2 1 £7£J&U ig^j£M*§U:lC 

5l^lt^>-^-h52MU £ e> (cfflfffil&JBIg 5 5 . y-* • Ri/ 
> 1 2 , 13. &t>*£MJg 5 6 «^T, ffiflgm^Mftftflg 16&« 

[0141] 

7&V^T*. 023 (f) JCa^i^lc, ^MIC T i 0 2 
I14S:CVD^0^T'««tS o i^VNT, h«MSK 1 4 _bJC$*- h«« 

[0142] 

&V^T% 023 (g) \Zm-*£o\Z^ ff- httl 5 SrVX^tC^m#y- 
[0 14 3] 

(fg i 6 ommmm) 

02 4(i, #5&fE<z>i! 1 6 ©HM^M (COSMOS h 9 > # ©SBizDg 
[0144] 

02 4 (a) ~ (c) $.T*<Z>Jimi*. 02 0 (a) ~ (c) * T'ftJlfet M E 
5 1 h 5 2 gjgjft U 3 £> £fflgiMll»IK 5 5, y-* . RU 

-f>i2, i3, M^iii5 6$:Mu m^T&nmmmmmi 6*mm-t 

So 

[0 14 5] 

#c^r% 024 (d) iz7jk-?£t>iz, &nm^mmmi 6*#$-¥-h s 2 
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ssmnms 7 zmmt&o 024 en tc^-tj:5ic, xh^7\ o ^m 

5 7 5:^*5-^- h 5 2^iajfStt% CMP^tiyf A'y^tS. 
[0 14 6] 

024 (g) IC^-f 4:31c, h 5 2 £Ifcy|&< 0 m^X. 

EI 2 4 (h) {C^i^tc:, ^MtC<£^«^i^M6 6 Sriia-rSc 0 

2 4 (i) jc^-r j;e>{c, {&mmmmmm6 6iz±®?-v*;v-&(D'K$:mvz>o 

[0 14 7] 

3^7?, 024 (j) iZjjk~?£?K. £ffitCT i Og ^©jgSi*^ - hftlft 
1 1 4 C V D^ffl^t^tttS. i^T, 02 4 (k) fCat^ J: 5 CM 

is. ^<z>^, ®2 4 (i) izm-t£?iz^ bmmi 5 zmmtm:. 

[0 14 8] 

<si 1 7 (Dmmmm) 

Mfflf 1 7<DHJg?^M{C#t>SMO S h ^ > # <Z>S!BgX@ 
[0 14 9] 

02 5 (a) ~ (i) JT*0Iitt02 4 (a) — (i) $. XOXMZ. W CT* 
SiSfllWiCSTI2lMU it^^*£JhfC#*^-M;ffil5 
l^bt^^-^-K5 2^U €^ (CWJBIBMg 5 5 , V-*- Kl/>f 
>12, 13, S^1I5 6?:MU ftViTffiM*ftfittIKl 6 £*£«-r& 
o fit, {£3§tt*ttl&]i£ l BOiyfA^, ^ h y yt«B»JR 5 7 X. 
>yfA^, $U->f- h 5 2(Z>|&£, te««*lfi»J« 1 6 _t«J^-V* 

[0 15 0] 

#;^T% 02 5 (j) ic^fi-Mc ^ffificT i o 2 «CDWSI«s|sy- h«8* 

3 8 m^E^¥ 11-3022738 
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